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THE  PHYSICAL  EXAMINATION  AND 
DEVELOPMENT 
OF  PUBLIC  SCHOOL  BOYS. 


The  chief  objects  of  general  interest  to  be  gained  by 
systematic  observation  of  growing  boys  are  : — 

(1)  Advancement  of  our  knowledge  as  to  the  general 
rate  of  growth  of  the  human  frame. 

(2)  Advancement  of  our  knowledge  as  to  the  growth 
which  may  reasonably  be  expected  of  any  individual  at 
any  stage  of  his  development. 

(3)  Advancement  of  our  knowledge  as  to  the  effect 
which  systematic  physical  exercises  produce  upon  the 
development  of  the  frame. 

I believe  that  the  present  state  of  our  knowledge  upon 
each  of  these  points  is  far  less  extensive  and  accurate  than 
is  generally  supposed,  and  that  there  is  too  much  disposi- 
tion to  accept  the  variations  of  certain  averages  as  fixing 
the  correct  rate  of  growth  of  the  healthy  boy,  and  to  as- 
sume that  any  marked  departure  from  this  rate  of  growth 
is  an  unhealthy  sign.  This  tendency  is  accompanied  by 
too  strong  a belief  that  the  healthy  condition  of  the  in- 
dividual under  observation  can  be  correctly  gauged  by  the 
exactness  of  his  conformity  to  certain  rules  of  proportion 
or  symmetry,  which  have  been  based  upon  averages. 

Such  a method  of  diagnosis  does  not,  in  my  opinion, 
sufficiently  take  into  account  what  the  natural  scheme, 
so  to  speak,  of  the  individual’s  growth  may  be,  for  there 
is  no  doubt  that  it  is  natural  to  a considerable  proportion 
of  the  human  race  to  differ  in  a marked  degree  from  the 
general  average  as  regards  their  proportionate  structure, 
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and  tliat  such  variation  is  a part  of  the  general  scheme 
of  their  growth,  and  is  to  l)e  regariled  as  the  normal 
condition  of  their  development.  We  have  only  to  look 
around  us  to  see  that  there  are  fully  as  many  different 
types  of  human  beings  as  there  are  of  horses  or  sheej). 
Now,  nobody  wouhl  dream  of  siiying  that  the  weight  of 
a r.icehorse  in  training  w'as  so  much  below  the  average 
of  horses  of  the  same  height,  that  there  was  gnive  reason 
to  be  apprehensive  of  some  constitutional  defect.  Xo 
one  would  e.xpect  to  find  the  same  r.ite  of  growth  in  a 
Scotch  black-faced  lamb  as  in  one  of  the  Down  sheep 
bred  by  special  selection  to  secure  early  maturity.  Yet 
we  are  constantly  told  that  a healthj'  child  at  such  and 
such  an  age  should  grow  so  many  inches  a year.  We 
constantly  hear  that  X.  is  so  many  pounds  lighter  than 
he  ought  to  be,  or  that  Y.’s  chest  is  so  many  inches 
less  than  it  should  be  for  a boy  of  his  height,  and  so 
on.  I believe  that  the  i)robleni  of  a boy’s  growth  is  far 
too  complex  to  be  solved  in  so  rough  and  ready  a manner. 
1 believe  that  the  general  scheme  of  his  growth  mioif 
be  taken  into  account  for  purposes  of  diagnosis,  and  I 
am  sure  that,  in  order  to  ascertain  what  this  scheme 
may  be,  an  accurate  and  continuous  i*ecord  of  his  growth 
should  be  available. 

It  maj’  appear  that  1 have  rather  overstrained  my  argu- 
ment in  taking  the  analogy  of  different  tyj>es  of  horses 
and  sheej),  and  that  I have  neglected  the  fact  that  averages 
are  given  for  various  different  classes  of  the  i)Oi)ulation, 
which  may  be  supposed  to  corresi)ond  roughly  to  the 
different  types  of  the  lower  animals  ; but  it  must  not  be 
forgotten  that  our  boys  ai-e  not  bred  })urely  from  one 
class,  like  our  })ure  bred  sheej)  or  hoi*ses  ; that  the  chusses 
into  which  human  beings  are  divided  are  few  in  number 
and  very  arbitrary  ; that  there  is  no  such  sharj)  line  of 
demarcation  between  them  as  there  is,  for  instance,  be- 
twetui  a black-faced  shee])  and  a (’heviot  ; and  that  the 
characteristic  growth  of  an  individual  may  be,  ami  often 
is,  strongly  infiuence<l  by  the  })resence  in  his  system  of 
hereilitary  tendencies  (piite  foreign  to  the  class  in  which 
he  is  arbitrarily  placed.  It  shouhl  be  one  of  the  functions 
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of  his  physical  record  to  make  clear,  for  each  individual, 
what  his  characteristic  scheme  of  growth  may  be,  in  order 
that  any  irregularity  of  development  due  to  external  or 
removable  causes  may  be  discovered.  This  discovery  is 
the  fourth  of  the  chief  objects  to  be  obtained  by  system- 
atic observations,  and,  from  our  point  of  view,  the  most 
important ; for  if  we  are  to  secure  the  best  possible 
development  of  the  boys  entrusted  to  our  care,  we  should 
surely  take  steps  to  discover,  by  careful  observation, 
whether  their  development  is  proceeding  satisfactorily  in 
all  cases,  or  whether  individual  boys  do  not  require  sup- 
plementary care  of  one  sort  or  another  : it  may  be  in  the 
matter  of  food,  or  clothing,  or  exercise,  or  it  may  be  simply 
in  advice  as  to  their  general  habits. 

To  make  a physical  record  of  value,  then,  it  must  be 
accurate  and  continuous,  and  no  boy  should  be  allowed  to 
escape.  It  is  obvious,  too,  that  this  record  must  be  studied 
by  somebody  more  skilled  to  read  the  signs  which  it  con- 
tains, than  the  ordinary  gymnastic  sergeant  to  Avhom  the 
duty,  as  a rule,  is  delegated.  It  must  be  studied  by 
those  who  are  primarily  responsible  for  the  due  develop- 
ment of  the  boy’s  frame,  and  Avho  are  capable  of  dis- 
covering the  causes  of  any  physical  deterioration  and 
applying  the  correct  remedy.  It  must,  therefore,  if 
possible,  be  in  the  hands  of  the  medical  officer  of  each 
boy’s  school,  and  prepared  by  him,  or,  at  all  events,  under 
his  guidance  and  supervision. 

Now,  granted  that  the  boy  is  to  be  measured,  we  are 
next  confronted  by  the  important  question — How  shall 
we  measure  the  boy  ? The  first  step,  of  course,  is  to 
observe  the  actual  measurements  of  various  details  of  the 
boy’s  dimensions  ; but  I propose  to  show  that  the  word 
measure  must  be  used  in  a far  wider  sense  than  this,  if 
much  good  is  to  be  extracted  from  our  observations.  To 
deal  with  these  details  first,  the  Americans,  who  attach 
great  importance  to  this  subject,  think  it  desirable  to 
record  observations  on  24  details  at  least  : how  many 
of  these  are  necessary  is  a matter  to  be  settled  by 
experts  ; but,  if  the  keeping  of  regular  and  continuous 
records  is  to  become  a general  practice  at  schools,  I am 
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«iuiie  certain  that  only  a few  of  the  most  important 
• letails  shijuld  be  insisted  upon.  In  Kn^land  it  is  usuab 
where  anj’  oliservations  are  taken  at  all,  to  reconl  obser- 
vations on  r>  iletails  only,  in  a(  blit  ion  to  the  l>oy’s  tige. 
In  the  i)resfnt  j)aper  1 shall  deal  with  the  tlm*e  most 
important  of  these,  viz.,  Height,  Weight,  and  C'hest-girth. 

Suppose,  then,  that  we  have  obtaineil  a series  of  measure- 
ments of  the  various  details  of  our  boy’s  iliinensions,  we 
still  have  to  make  up  our  minds  how  we  are  to  form  an 
estimate  of  the  boy  as  a whole. 

Now  our  boy  must  be  measured,  as  all  i)hy8ical  quantities 
are  measured,  by  comparison  with  a standard  (|uantity  of 
tlie  same  kind.  How  is  such  a standard  to  be  fixed  ? 
The  standard  usually  accepted  as  nexiessary  and  suflicient 
is  the  average  boy,  and  it  appears  to  be  generally  iussumed 
that  this  average  boy  is  a known  absolute  unit,  fixed  by 
Nature,  whose  rate  of  growth,  and  j)roi>ortionate  structure, 
ought  to  be  followed  within  narrow  limits  by  any  indivi- 
dual examined.  But  the  standard  units  in  general  use 
are,  almost  without  exception,  not  fixed  by  Nature  in  the 
last  instance,  but  by  authority ; ^^//.,  the  French  standard 
unit  of  length,  which  professes  to  be  one  ten-millionth 
part  of  the  length  of  a quadrant  of  the  earth’s  meridian,  is 
in  reality  fixed  bj^  the  length  of  a certain  bar  of  metal, 
which  when  first  constructed  was  supposed  to  be  that 
length.  This  is  fixed  by  authority  to  be  the  standard 
unit,  and  is  an  arbitrary  and  not  an  absolute  unit.  So  it 
is  with  the  average  boy  ; he  is  an  arbitrary  and  not  an 
absolute  unit,  fixed  by  the  dictum  of  the  last  observer, 
who  has  worked  out  the  averages  of  a sufficient  number 
of  boys,  and  regulated  by  the  conditions  under  which  the 
observations  were  obtained  from  which  that  unit  w;us 
evolvetl. 

. Thus  in  Fig.  J the  lowest  curve  gives  the  growth  in 
height  of  the  average  boy  of  the  general  po})ulation  from 
the  age  of  10  to  20,  as  fixed  by  the  Anthri>pometric 
(’ommittee  of  the  British  Association,  and  publisheil  in 
the  lS(Sd  rej)ort  ; the  highest  curve  gives  the  growth 
of  the  average  boy  of  the  professional  cla,sses,  as  fixed  by 
the  same  authority  ; the  dotted  line  gives  the  growth 
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of  the  average  boy  as  fixed  by  Mr.  Roberts  from  observa- 
tions of  public  school  boys  and  military  cadets.  This  boy 
starts  as  one  of  the  general  population,  and  finishes  up 
amongst  the  professional  classes.  The  dotted  line — 


is  my  own  mean  boy.  Now  all  these  curves  have 
approximately  the  same  form,  and  give  practically  the 
same  rate  of  growth  for  the  average  boy  at  any  selected 
age  ; but  they  are  arbitrary  and  not  absolute  standards. 
The  difference  between  the  highest  and  lowest  amounts  to 
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more  than  '2  inches  in  places,  and  any  ar^^mnent  based 
uj)on  tlie  absolute  <lifference  betAveen  the  observed  avepa|?e 
c)f  a class  of  boys,  and  the  average  which  they  ought  to 
possess  accoixling  to  the  j)articular  standard  which  hap- 
pens to  be  (juoted  in  the  nearest  text-book,  must,  in  my 
o])inion,  be  liable  to  grave  errf)r  unless  this  fact  is  borne 
in  mind. 

Still,  for  ordinary  pur})ose8,  the  average  boy  would 
make  a fair  working  unit,  provided  that  it  were  true  that 
the  rate  of  growth  of  individual  boys  ought  in  all  cases 
to  conform  to  that  of  the  average,  for  we  do  not,  as  a rule, 
want  to  compare  the  individual  with  other  boys  at  all, 
except  as  a means  of  comparing  him  with  himself.  If  at 
any  age  a boy  is  found  to  be  a pound  or  an  inch  above  the 
average  boy,  and  when  subsequently  examined  is  found 
to  continue  in  that  i)osition,  then  we  maj’  be  pretty  sure 
that  he  is  holding  his  own,  and  making  the  growth  which 
may  be  expected  of  him.  Thus,  by  comparing  such  a boy 
at  any  time  with  the  average  boj',  we  can  compare  him 
with  himself  at  various  stages  of  his  development.  But 
how  about  the  boy  who,  at  the  age  of  Id,  is  above  the 
average  for  public  school  boys  by  as  much  as  11^  in.  in 
height,  and  41  lb.  in  weight  ? Is  he  too,  to  continue  in 
the  same  variation  ? If  so,  at  the  age  of  20  he  will  stand 
()  ft.  <S4  in.  high,  and  weigh  13  st.  S lb.  Fortunately 
we  are  not  compelled  by  observed  facts  to  anticipate  this. 

Betw^een  this  very  excei)tional  boy  and  the  average 
boy  come  a large  number  of  cases,  whose  measurements 
and  rates  of  growth  differ  so  widely  from  those  of  the 
average  boy  that  we  cannot  conveniently  form  an  accu- 
rate conce})tion  of  their  physical  progrt'ss  by  comparing 
their  details  of  measurement  with  his.  We  obviously 
recpiire  a more  extended  system  of  standard  boys,  so 
that  we  may  be  able  to  compare  every  case  which 
comes  under  our  observation  with  a standard  or  standards 
differing  but  little  from  the  boy  observed. 

Such  a system  of  standard  boys  is  practically  given  to 
us  in  the  system  of  j)ercentile  grades,  explained  by  Mr. 
Francis  Oalton  in  his  charming  book  “Natural  Inherit- 
ance.” As  many  j)eople  are  unfamiliar  with  this  method 
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of  approaching  the  subject,  I had  perhaps  better  explain 
briefly  how  the  percentile  grades  are  arrived  at.  The  first 
thing  to  be  done  is  to  form  a series  of  curves  of  distribu- 
tion of  which  the  central  curve  in  Fig.  2 is  an  example. 
This  curve  was  formed  to  re23resent  graphically  the 
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manner  in  which  the  observed  heights  of  1,689  school 
boys  of  the  age  of  15,  collected  from  various  schools,  were 
distributed.  As  a matter  of  fact  I took  in  all  boys  whose  ages 
did  not  differ  from  15  by  more  than  one  month,  and  I 
may  state,  once  for  all,  that  that  is  the  general  system  upon 
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which  1 have  worked  ilirouj,diout.  On  the  base  line  in  the 
h^nire  the  numbers  10,  20  . . . refer  to  the  niiinl^er  of  boys 
per  cent,  w’ho  are  below  the  height  wliich  i^i  found  uj)on 
the  vertical  scale  opi)osite  to  the  points  where  the  vertic-al 
lines  through  the  numbers  10,  20  . . . cross  our  curve  »>f 
distribution.  To  draw  the  curve,  we  hrst  observe  that  21* 
of  the  boys  are  less  than  01)  in.  in  height.  This  is,  roughly, 
2 j)cr  cent,  of  the  whole  number,  so  we  make  a dot  on  the 
horizontal  line  through  50,  at  a distance  from  the  left  eijual 
to  2 of  the  hundred  parts  into  which  our  base  line  can  be 
divided.  Including  these  21^  there  are  1 1()  whose  height  is 
less  than  5S  in.,  which  is  7 per  cent,  of  the  whole  number, 
so  we  j)ut  a dot  on  the  line  through  5S,  at  a distance  from 
the  left  e(|ual  to  7 per  cent,  of  our  base  line,  and  so  on,  20 
per  cent,  being  below  (>0  in.,  40  j)er  cent,  below  02  in.,  Ac. 
(I  have  omitted  fractions,  and  in  actual  practice  1 should 
not  be  satisfied  with  so  rough  an  a})proximation  as  a mark 
at  every  2 inches).  When  all  the  marks  have  been  made, 
thej’  are  joined  hy  a flowing  curve,  with  the  result  shown 
in  the  diagram.  Portions  of  the  similar  curves  for  boys 
of  14  and  boys  of  10  are  also  shown. 

Now,  let  us  consider  the  Mean  Poy.  He  is  the  boy 
whom  the  greatest  number  of  other  boys  most  closely 
resemble.  He  is  the  boy  generally  meant  when  people 
talk  about  the  average  boy.  He  is  not  precisely  the 
same  as  the  average  boy,  but  their  dimensions  are  so 
nearly  alike  that  no  great  harm  can  be  done  by  confusing 
them.  He  is  the  boy  whose  growth  takes  place  ahuigthe 
line  marked  50,  so  that  he  measures  in.  at  1 1,  1)25  in. 
at  15,  and  1)5|  in.  at  lb.  This  is  my  mean  boy  comi)uted 
from  a large  number  of  observations  at  various  j)ublic 
schools,  and  Fig.  1 shows  that  he  closely  resembles  Mr. 
Roberts’  average  i)ublic  school  boy.  Now,  if  we  are  to 
have  only  one  standard  boy,  this  mean  boy  must  be  the 
right  one  to  take,  since  a larger  number  of  boys  can  be 
readily  compared  with  him  than  with  any  single  boy 
whose  growth  takes  place  along  one  of  the  other  vertical 
lines  in  our  diagram  ; but  in  all  other  respects  any  boy 
whose  growth  takes  i)lace  along  one  of  the  vertical  lines 
is  e(jually  suitable  as  a standard,  since  he  always  keeps 
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precisely  the  same  relative  position  amongst  his  fellows  at 
every  age. 

Thus  the  hoy  whose  height  at  every  age  throughout  his 
growth  is  indicated  by  the  point  at  which  the  line  marked 
80  cuts  the  corresponding  curve  of  distribution,  will 
always  have  11)  j>er  cent,  of  the  boys  of  the  same  age 
taller  than  himself  and  79  per  cent,  of  them  shorter,  so 
that  it  appears  reasonable  to  take  the  rate  of  growth  of 
such  a boy  as  a standard  to  fix  what  may  reasonal)ly  l)e 
expected  from  a boy  who  coincides  with  him  at  any 
given  age.  Thus  if  we  measure  a boy  of  14  and  find  that 
his  height  is  62d  in.,  we  should  see  on  reference  to  our 
diagram,  that  this  is  the  point  where  the  14  curve  cuts 
the  vertical  line  through  80,  and  consequently  his  per- 
centile grade  is  said  to  be  80.  At  15,  if  he  is  to  keep  his 
position  amongst  his  fellows,  his  height  should  be  054  in. 
If  he  only  measures  04  in.  at  15  he  has  sunk  to  grade  08, 
and  now  coincides  with  the  standard  boy  of  grade  03,  as 
may  be  seen  from  the  diagram.  In  this  paragraph,  and 
in  all  that  follow,  the  vmrd  “ boy  ” must  be  taken  to 
mean  “ public  school  boy.” 

In  actual  practice,  however,  when  a large  number  of 
boys  are  to  be  dealt  with,  whose  details  of  measurement 
have  been  observed  at  various  odd  months,  this  process  is 
most  laborious.  I tried  it  for  a time,  but  the  labour  of 
fixing  each  boy’s  approximate  position  on  a chart  was  too 
great,  and  I had  to  give  the  system  up,  and  adopt  a modi- 
fication of  it.  I came  to  the  conclusion  that  I must  have 
tables,  and  I set  to  work  to  construct  tables  from  my 
curves.  I found  that  tables  of  100  grades  would  be  too 
bulky,  and  that  I must  reduce  the  number  if  possible. 
This  was  found  to  be  not  only  possible,  Imt  desirable,  for 
the  very  important  reason  that  the  classification  into  100 
grades  was  too  sensitive,  the  difference  between  the  con- 
secutive grades  being  frequently  so  small  as  to  be  less  than 
the  necessary  limit  of  error  of  observation,  which  caused 
the  results  obtained  to  be  confusing.  I consequently,  after 
some  thought,  adopted  the  number  20  as  giving  results 
fairly  commensurate  with  the  probable  error  of  observa- 
tion. I classified  my  observations  so  as  to  be  able  to  place 
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every  boy  in  one  of  20  grades,  so  selected  that  each 
grade  ought  to  be  e(|ually  j)robable,  and  I numbered 
these  grades  from  the  top  downwards.  This  classifica- 
tion has  been  found  to  be  very  convenient  in  practice, 
and  to  yield  results  which  can  be  readily  understood. 
In  order  to  ensure  that  each  grade  shall  be  equally  probable 
the  limits  are  so  fi.xed  from  the  curves  of  distribution  that 
the  lowest  o per  cent,  at  each  age  are  in  grade  20,  the  next 
r>  j>er  cent,  in  grade  10,  and  so  on.  The  curves  of  distri- 
bution enii)loyed  had  been  constructeil  for  each  half-year  of 
age,  and  in  in}’  first  tables  1 fixed  the  grades  for  the  inter- 
mediate months  by  intei-polation.  I have  since  found  out 
a better  way  of  doing  this,  which  I will  explain  presently, 
and  I have  constructeil,  for  the  purposes  of  this  ])aj)er,  a 
new  set  of  tables  for  classification  by  height,  by  weight, 
and  by  chest-girth,  calculated  from  a large  number  of 
observations,  recorded  at  several  different  schools. 

As  regards  my  own  power  of  forming  a conception  of 
the  i)osition  among  his  fellows  hekl  by  any  boy,  of  the 
progress  which  he  is  making  physically,  and  of  the 
relation  which  his  development  in  weight,  height,  and 
chest-girth  bear  to  one  another,  I can  only  say  that  the 
increase  of  ease  in  grasping  the  situation  in  all  its  bearings 
afforded  me  by  the  adoption  of  this  system  of  classification, 
is  quite  immeasurable.  I take  a sheet  of  observations, 
which  seems  a bewildering  mass  of  figures,  from  which 
only  the  closest  studj’  can  evolve  any  meaning.  I take 
my  tables  and  some  red  ink,  and  in  a very  few  minutes  I 
enter  above  each  observation  the  number  of  the  cone- 
Bponding  grade.  The  effect  is  similar  to  that  produced  by 
sui)i)lying  the  key  to  a letter  written  in  cipher. 

Hefore  constructing  my  tables  I seriously  considered 
whether  it  would  not  be  better  to  leave  the  age  out  of 
consideration  altogethei-,  and  form  my  tables  so  as  to 
show  the  distribution  of  weight  and  chest-girth  for  boys 
of  the  same  height.  I thought  at  the  time,  and  I believe  the 
idea  is  a common  one,  that  the  relation  of  weight  to  height 
is  the  true  test  of  a boy’s  healthy  development.  1 con- 
structed a certain  number  of  curves  of  distribution  ujion 
this  principle  ; but  in  order  to  test  the  (piestion  whether 


DEVELOPMENT  OF  PUBLIC  SCHOOL  BOYS. 


15- 


age  might  be  safely  left  out  of  consideration,  I arranged 
all  the  boys  whose  age  exceeded  the  age  at  which  the 
height  under  observation  was  the  mean,  in  one  group,  and 
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Fig.  3. 

all  the  rest  in  another.  The  result  is  shown  in  Fig.  3, 
in  which  the  lower  curve  of  each  pair  is  constructed  from 
the  younger  boys,  and  the  upper  from  the  older  boys. 
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The  lower  pair  are  constructeil  from  hoys  of  a ft.  \\  in., 
ami  their  distance  apart  indicates  a mean  ditference  of 
ai)Out  lbs.  The  u})per  pair  are  constructed  from  boys 
of  r>  ft.  t)  in.,  and  are  about  b lbs.  apart.  This  difference  is 
large  enough,  when  comj)ared  with  the  mean  increase  of 
weight  per  inch,  to  show  that  age  cannot  be  neglected 
when  judging  of  a boy’s  i)hysical  condition  by  means 
of  the  relation  between  his  height  and  weight.  It  is 
woi-thy  of  notice,  that  the  rate  of  variation  from  the  mean 
in  these  curves  is  more  than  half  the  corresponding  rate 
of  variation  in  weight  for  boys  of  the  same  age.  The 
extreme  ends  of  the  curves  of  disti*ibution  are  not  shown 
in  this  and  other  diagi-.ims,  since  their  form  at  these  points 
de})ends  upon  the  degree  of  variation  from  the  mean  which 
hai>pens  to  be  reached  by  a few  excej)tional  cases. 

And  now  let  us  consider  a series  of  curves  which  throw 
very  considerable  light  ui)on  the  subject  of  the  scheme  of 
growth  of  various  types  of  boy.  I have  already  mentiom*d 
that  in  my  original  tables  1 found  the  limits  of  my  '20 
grades  for  each  half-year  by  observation,  and  filled  in  the 
intermediate  months  by  interpolation.  AVhen  about  to  con- 
struct a new  set  of  tables,  deduced  from  a larger  number 
of  observations,  1 determined  to  form  a separate  curve  for 
the  boundary  line  between  each  of  my  grades,  in  order  to 
secure  more  exact  values  for  each  grade  at  these  inter- 
metliate  ages.  These  curves  1 call  curves  of  gi-ades,  ami 
their  construction  may  be  readily  understoo<l  from  Fig.  I, 
which  shows  the  curves  of  grades  for  height.  The  tigui-es 
along  the  base  line  represent  the  several  ages  from  1 1 to 
IS,  the  curves  being  constructed  from  Kd,  to  1S.\,  though, 
for  reasons  which  I shall  give  j)resently,  1 have  no  great 
confidence  in  their  absolute  accuracy  of  form  at  the 
extreme  limits  shown.  On  the  vertical  scale  I have 
marked  ofT  the  inches  from  li'  to  7.‘),  this  being  a suflicient 
range  for  the  curves  1 have  to  show. 

'I'o  di~aw  the  lowest  cui-ve,  which  is  the  boundai*v  line 
between  grades  20  and  10,  1 mark  off  on  the  vertical 
line  through  each  age  the  corresponding  height  for  the 
lower  limit  of  gi-ade  10,  taken  fi-om  my  calculated  curv<*s 
of  disti-ibution.  1 then  join  the  })oints  so  obtained  by  a 
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flowing  curve,  and  the  lowest  line  is  obtained.  All  boys 
whose  measurements  fall  below  this  line  are  in  grade  20. 
I then  form  the  next  curve  in  a similar  manner,  so  as 
to  represent  the  lower  limit  of  grade  18.  The  standard 
boy  of  grade  19  shoidd  grow  in  such  a manner  that  his 
height  is  always  between  these  two  curves.  Continning 
in  this  way,  I get  the  whole  series  of  19  curves  enclosing 
18  spaces,  within  which  spaces  the  growth  of  the  18 
standard  boys  of  grades  2 to  19  should  take  place.  The 
numbers  in  the  centre  of  the  diagram  indicate  the  grades 
corresponding  to  the-  various  spaces.  There  is  no  lower 
limit  to  grade  20,  or  upper  limit  to  grade  1.  The  most 
exceptional  boys  I have  measured  myself  were,  at  the 
age  of  11,  52  in.  and  71  in.  in  height  respectively,  a 
difference  of  19  in.  Of  course  very  much  more  remark- 
able cases  are  occasionally  found. 

If  we  study  this  diagram  closely  we  may  observe  the 
following  points  ; — 

(1)  The  closeness  of  the  curves  in  the  neighbourhood  of 
the  mean  line,  which  sepai'ates  grade  10  from  grade  11, 
and  the  manner  in  which  the  s])aces  l)etween  the  curves 
widen  out  as  we  get  farther  from  the  mean  in  either 
direction.  This  is  due  to  the  fact  that  so  large  a percent- 
age of  boys  resemble  the  mean  boy  within  very  narrow 
limits. 

(2)  The  regular  manner  in  which  the  curves  follow  one 
another,  so  that  the  sha})e  of  each  curve  at  any  given  age 
very  closely  resembles  that  of  the  curve  above  it  a few 
months  earlier.  Now,  the  rate  of  growth  of  the  standard 
boy  growing  along  any  one  of  these  curves  is  measured  at 
any  age  by  the  pitch  of  the  curve  at  that  age.  Where 
the  curve  is  steepest,  there  the  growth  of  the  boy  is 
most  rapid.  Where  two  curves  are  parallel  the  rate  of 
growth  of  the  corresi)onding  standard  boys  is  the  same. 
If  we  compare  the  two  outside  lines  with  the  mean  line, 
we  see  that  the  steepest  pitch  of  the  topmost  curve  is 
between  the  ages  of  12A  and  14|^,  when  it  is  equal  to  3^ 
in.  per  annum  ; the  corresponding  steepest  pitch  in  the 
mean  line  lies  between  the  ages  of  144  and  154, 
and  is  equal  to  2^  in.  per  annum  ; while  the 
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steepfst  i)itch  (>f  the  lowest  line  lies  between  10  an<f 
17,  and  is  'very  slightly  less  than  tlie  coiTesi>onding 
pitch  in  the  mean  curve.  At  llii  years  of  age  the 
))itch  of  the  to})inost  curve,  which  measures  the  rate  f»f 
growth  of  the  standaril  hoy  of  grade  2,  is  about  half 
the  i)itch  of  the  bottom  curve,  which  measures  the  rate 
of  growth  of  the  standard  hoy  of  gra<le  !'.•  at  the  same 
age.  The  vertical  distance  ])ctween  the  two  outsi<U‘ 
cuives,  which  measures  the  extreme  limit  of  variation 
between  giades  2 and  l‘.l,  is  about  7 in.  at  the  age  of  in^, 
increases  up  to  the  agt*  of  1.7,  when  it  reaches  its 
maximum  of  about  11  in.,  and  then  decrea,ses,  being 
about  7k  in.  at  the  age  of  18.\.  The  general  lesson  to  he 
learnt  Ironi  this  diagram  is  that  the  standard  hoy  of  a 
high  grade  is  earlier  developed  in  height  by  about  three 
years  than  the  standard  hoy  of  a low  grade,  and  that 
the  rate  of  growth  to  he  exi)ected  from  a hoy  at  any  given 
age  varies  considerably,  according  to  tlu‘  grade  in  which 
he  is,  and  may  ditler  considerably  from  that  of  the 
average  l)oy.  At  the  i)eriod  of  most  rai>id  growth,  the 
rate  of  growth  of  the  standard  boy  of  each  graile  is  nuuv 
nearly  the  same  than  might  have  been  exj)ccte<l  ; but  this 
period  arrives  later  and  lasts  for  a shorter  period  in  a 
lower  grade  than  in  a higher  one.  It  must  not  be  for- 
gotten that  the  growth  of  10  j)er  cent,  of  the  whole 
number  of  boys  examined  takes  ])lace  either  al)ove  or 
below  the  curves  shown,  with  wide  limits  of  variation 
from  them. 

Fig.  f)  rejuvsents  the  corresponding  series  of  curves  for 
the  detail  of  weight.  It  i)i*esents  to  the  eye  the  siune 
general  characteristics  as  the  diagram  for  height,  tin* 
curves  following  one  another  in  the  siime  way,  and  the 
periods  of  most  rapid  growth  in  the  to})most,  median,  and 
lowest  curves  coinciding  almost  t*xactly  with  the  cor- 
res])onding  ])eriods  indicated  in  the  ])ri‘vious  diagi*am. 
'The  check  in  the  rate  of  growth,  which  follows  this 
jKM-iod  of  most  ra})id  growth,  though  occurring  at  aj)proxi- 
mately  the  same  time  as  in  Fig.  I,  for  each  of  the  standard 
i)oys  right  down  the  diagram,  is  far  less  r.ipid  ami  pn  - 
Mounced,  and  the  period  of  slow  growth,  which  is 
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indicated  towards  the  right  of  every  curve  in  Fig.  4,  is 
only  shown  on  the  higher  curves  in  Fig.  5,  the  lower 
grades  not  having  reached  that  stage  of  their  development 
at  the  age  shown.  Thus  we  see  that  development 
continues  fairly  rapid  in  Aveight  for  some  time  after  it  has 
become  slow  in  height,  so  that  the  weight  of  boys  of  the 
same  height  may  be  expected  to  increase  with  the  boy’s 
age.  The  maximum  Aarriation  l)etAveen  grades  2 and  19 
continues  increasing  nearly  np  to  the  age  of  16^,  years 
longer  than  in  height.  This  variation  amounts  to  26  lb. 
at  the  age  of  ; 5()  lb.  at  16^  ; and  has  decreased  to 
48  at  18^. 

The  number  of  ol)ser\^ations  AAhich  haA'e  been  utilised 
in  the  construction  of  each  of  these  diagiams  is  betAveen 
14,000  and  15,000,  an  el  I consider  the  form  of  the  cuiwes 
to  be  fairly  trustAvorth}"  between  the  ages  of  12  and  \1\. 
Outsiele  these  limits  I have  not  much  confidence  in  them, 
though  the  upper  portion  shoAvn  is  probably  substantially 
correct.  'The  extreme  loAver  portion  I can  only  describe 
as  the  best  guess  that  I can  make  with  the  material 
at  my  command. 

Fig.  G gives  the  graeles  of  chest-girth,  constructeel  from 
observations  recordeel  at  one  school  only.  The  same 
general  characteristics  may  be  seen,  but  the  period  of 
most  rapid  groAvth  conies  a few  months  later  in  each  cur\"e 
than  in  the  corresponding  curAn  of  Fig.  4.  The  period 
of  slow  groAvth  has  not  lieen  reached  by  any  one  of  the 
curves.  The  extreme  Anriation  between  grades  2 and  19, 
which  is  4J  in.  at  12,  increases  up  to  the  age  of  16^,  when 
it  reaches  its  maximum  of  nearly  64  in.  The  curves 
appear  to  sIioav  that  development  in  chest-girth  is  as  a rule 
spread  OA^er  a longer  period  than  development  in  height 
or  Aveight. 

The  irregularity  Avhich  may  be  seen  at  the  loAvest  pa  it 
of  the  curves  in  Fig.  6 Avill  serve  to  illustrate  what  I 
mean  by  saying  that  the  loAvest  part  of  my  curA^es  are  not 
to  be  relied  on.  I haA'e  not  attempted  to  smooth  the 
irregularities  out  because  I have  not  sufficient  data  to 
shoAv  hoAv  this  ought  to  be  done.  The  chief  causes  as  hich 
make  curves  untrustAvorthy  are  (1)  insufficient  number 
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of  ol)Si*rvations,  ainl  (*J)  soleclion.  Of  these  two  ilu* 
action  of  tlie  latter  is  much  the  more  subtle  ami  hanl  to 
»letect.  We  must  not  foi*j^^et  that  \vhat  we  have  called  the 
;rr<^wth  of  the  mean  hoy  is  in  reality  the  increase  in  the 
mean  of  a nuniher  of  hoys.  X(»w  sii|)j)ose,  to  j)ut  an 
extreme  case,  that  we  deduced  the  hei^?ht  of  the  mean  hoy 
of  IS  from  the  measurements  of  1(M)  hoys  who  had  all 
sto])})etl  jxrowin^' ; supjxise  that  oO  of  these  hoys  left 
school  before, they  were  1‘.*,  that  these  oO  were  selected  t<> 
he  the  oO  shortest  of  our  hH),  and  that  the  height  of  the 
mean  boj’  of  11*  was  «leduced  from  the  measurements 
of  the  remaining  oO.  It  is  obvious  that  our  mean 
boy  would  show  very  remarkable  growth  between  the 
ages  of  IS  and  ll*,  although  the  hoys  from  whose 
measurements  the  result  was  deduced  had  made 
no  growth  whatever.  Now  selection  of  this  kind  is 
going  on  at  both  ends  of  our  curves.  There  is  a constant 
tendency  to  send  strong,  forward  young  hoys  to  school 
at  an  earlier  age  than  their  more  ilelicate  and  less  de- 
velo})ed  brothers.  There  is  also  a constant  tendency 
amongst  jirivate  schoolmasters  to  keej)  hoys  of  market  1 
superiority  of  physitjue  until  the  extreme  limit  of  age  at 
which  })uhlic  schools  will  admit  them.  There  is  a similar 
constant  tendency  at  ])uhlic  schools,  more  especially 
schools  which  have  a great  name  for  athletics,  to  keej> 
their  most  robust  members  as  long  as  ])ossible.  (’(Uistant 
tendencies  of  this  kiml  have  the  etfect  of  weakening 
some  of  our  curves  of  distribution  and  strengthening 
others  at  the  two  ends  of  the  i)eriod  examined  ; conse- 
quently,  I have  no  great  faith  that  the  curves  of  grades, 

♦ leduced  from  these  curves  of  distribution,  repn*sent  the 
actual  growth  to  be  expected  from  school-boys  at  the  ages 
affected.  In  order  to  get  our  curves  correct  in  form 
between  the  ages  (»f  ten  and  twelve,  we  )nnst  have  more 
observations.aud  unselect(‘d  observations,  ami  1 nowa])|)eal 
to  the  niiusters  of  juivate  schools  to  institute  gmieral  ami 
regular  observations  «>f  their  boys,  if  for  this  juirptise  alone. 

The  curv<‘s  in  Fig.  ('•  wtu’e  c«»ustructed  from  the  observa- 
tions 8Up})lied  by  one  school  oidy,  the  rt*ason  being  that 
1 have  no  great  faith  in  the  r<‘sult  obtained  by  combining 
the  observations  <»f  chest -girth  supj)litMl  by  different 
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schools  into  one  common  scheme.  It  seems  to  l)e  certain 
that,  whether  owing  to  difference  of  class  or  of  race  in 
the  boys,  difference  of  climatic  inflnence,  difference  of 
reputation  for  athletics  in  the  schools,  or  to  a combination 
of  all  these  causes,  the  boy  animal  supplied  as  raw  material 
to  our  various  schools  is  of  a much  finer  type  at  some 
schools  than  at  others.  It  is  equally  certain  that  some 
schools  do  more  to  improve  the  type  than  others,  though 
this  does  not  appear  to  affect  the  relative  position  of  the 
corresponding  curves  derived  from  different  schools  to  the 
same  extent  as  the  difference  of  type  of  the  raw  material. 
In  the  details  of  height  and  weight  the  difference  is  not 
sufficiently  marked  to  make  it  difficult  to  combine  all 
together  in  a general  scheme  ; though  the  inclusion  of  a 
greater  or  less  proportion  of  school  A or  school  B would 
appreciably  affect  our  results,  if  we  wished  to  arrive  at — 
what  I believe  to  l)e  unattainable — an  absolute,  as  distin- 
guished from  a slightly  arbitrary,  standard.  In  chest-girth, 
on  the  other  hand,  though  the  general  form  of  the  curves 
of  grades,  and  the  range  of  variations  of  the  various  grades 
from  the  mean,  are  almost  identical  for  the  various 
schools  observed,  yet  the  actual  position  of  the  mean  curve 
differs  so  much  at  diff'ei’ent  schools,  that  a scheme  of 
grades  constructed  from  observations  made  at  any  one 
school  would  be  of  very  little  practical  use  when  meml)ers 
of  some  other  schools  were  to  be  examined.  This  also 
applies,  though  in  a less  degree,  to  the  scheme  constructed 
from  all  the  schools  combined.  The  difference  of  methods 
of  observation  is  largely  responsible  for  this.  Wishing  to 
compare  our  own  method  of  measurement  with  that 
adopted  by  another  school,  at  whose  record  I was  work- 
ing, I once  got  hold  of  the  first  173  boys  I could  see,  and 
had  their  chests  measured  according  to  the  two  different 
methods.  The  differences  recorded  were  very  irregular, 
and  may  be  tabulated  as  follows : — 


Under  i in 

^ in.  and  under  1 in. 


H „ 
2 „ 
2^  „ 
if  „ 
3^  „ 


2 , 
2i  , 
3'  . 
3|  > 

4 , 


6 per  cent. 
15 
24 
23 
14 
3 
8 
2 
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The  magnitude  and  irre^ndarity  of  the  differences 
observed  show  tlie  supreme  importance  of  adopting  a 
uniform  system  of  measurement.  Hut  even  if  the  same 
metliod  is  used  there  is  still  a good  «leal  of  variety  in  the 
results  obtained  by  different  observers,  jjartly  because  one 
man  is  a good  deal  heavier-handed  than  another,  and 
naturally  draws  the  taj)e  tighter,  which  may  cause  a con- 
siderable difference,  and  i)artly  because  a certain  amount 
of  authority  is  re(piired  to  make  boys  stand  right,  and 
produce  the  <legree  of  deflation  re(|uired,  and  some  men 
have  more  authority  with  boys  than  others.  To  get  over 
the  first  difiiculty  the  Americans  use  a tape  with  a sj)ring 
balance  at  the  end,  by  means  of  which  all  measurements 
are  taken  at  a uniform  tension  of  (»  oz.  They  also  take 
the  precaution  to  have  a mirror  behind  the  person 
observed,  so  that  the  oj)erator  may  see  that  the  taj)e  is  in 
the  right  jmsition  all  round.  I think  that  it  is  very 
imi)ortant  that  both  these  plans  should  be  generally 
adopted.  Most  misleading  results,  especially  with  weak, 
or  fat,  or  angular  boys,  may  be  obtained  owing  to  umlue 
tension  of  the  ta})e,  or  a slight  error  in  its  j)Osition,  which 
cannot  be  detected  from  the  fn)nt.  d'he  (piestion  of 
])hysical  training  is  also  a large  factor  ; I once  examined 
the  growth  in  chest-girth  of  '1')')  boys,  consecutive  entries, 
who  had  i)assed  through  the  compulsory  course  of  three 
terms’  gymnastics  which  every  new  boy  has  to  undergo 
when  he  enters  Ilaileyburv.  The  ]>ercentage  of  boys  who 
had  made  relative  improvement  as  evidenced  by  their 
grades  i>f  chest-girth  was  as  follows  : — 

Improvement 


Of  course 


of  1 prade 

11  per  cent. 

2 

11 

fT 

!!  3 ;; 

12 

It 

„ 4 „ 

10 

r, 

. . . . . . . . 7 

n M 

0 

» ” 11 

4 

11  H .1 

4 

It 

11  11 

1 

t1 

11  10  „ 

4 

tt 

1,11  1, 

1 

tt 

I cannot  j)rove  that  all  this  increase 

is  <lue 

training,  but  : 

a boy's  chest  must  as  a 

rule  be 
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very  much  uiuleveloped  to  start  with,  in  tnder  tliat  he 
may  make  an  improvement  of  more  tlian  '1  or  A "t-a«les  in 
less  tlian  a year,  and  I have  very  little  douht  that,  in  the. 
great  majority  of  the  cases  observed,  comj)nlsory  physical 
training  is  directly  responsible  for  the  improvement 
noted. 

Fig.  7 will  illustrate  the  dilliculty  of  which  1 have  been 
sjieaking.  The  diagram  rei)resents  the  mean  curves  for 
chest-girth  of  5 did’erent  sch(»ols.  Of  these — 

School  A is  a large  midland  town  school. 

„ F)  is  a large  public  school  with  strict  su]>erannuation 
rules,  drawing  boys  from  all  over  the  three 
kingdoms. 

„ ( ' is  a North-country  school. 

..  D is  a well-known  Scotch  school,  famous  alike 
for  the  completeness  of  its  system  of  i)hysical 
training,  the  thoroughness  of  its  hygienic  rules, 
and  the  excellence  of  its  athletes. 

The  dotted  line  is  the  mean  curve  for  all  the  boys 
examined  except  those  in  School  1).  Incidentally,  this 
(uirve  illustrates  various  points  already  mentioned,  the 
influence  of  School  A upon  the  })osition  and  form  of  the 
curve  being  very  marked,  owing  to  the  large  pniportion 
of  observations  from  that  school  which  were  available. 
esi)ccially  at  the  beginning  and  end  of  the  period  con- 
sidered. 

As  regards  their  internal  characteristics,  the  schemes 
of  grades  of  these  schools  do  not  dilfer  widely  from 
that  of  School  A,  which  is  shown  in  Fig.  b,  and  there 
is  but  slight  difl’erence  in  the  range  of  variation  from 
the  mean  in  the  several  schools.  There  is  an  apparent 
similarity  between  the  schemes  of  Sclu»ols  l’>  and  C’,  the 
difference  in  form  which  exists  being  readily  accounted 
for  by  insufficient  number  of  observations  and  other 
known  causes.  This  a})parent  similarity  is,  however, 
considerably  discounted  by  the  ditferent  methods  of 
observation  used  at  the  two  schools,  which  ought, 
api)arently,  to  be  considerably  in  favour  of  School  H. 
Of  the  other  two  schools,  each  curve  in  A’s  scheme  falls 
so  far  below  the  corresponding  curve  in  H’s,  and  each 
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curve  in  D’s  scheme  so  far  above  the  corresponding  curve 
in  C’s,  while  the  difference  of  pitch  is  so  considerable 
between  A’s  scheme  and  D’s,  that  it  seems  impossible  to 
apply  our  method  satisfactorily  to  the  four  schools 
except  by  adopting  a special  scheme  for  each  school. 


The  extraordinary  superiority  of  School  D in  record  of 
chest-girth  is  even  more  strikingly  exhibited  in  Fig.  8, 
in  which  the  curves  of  distribution  of  chest-girth  for 
boys  of  the  height  of  5 ft.  2^  in.  is  shown.  The  lowest 
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curve  is  formed  from  boys  wlio  were  that  height  on 
• Miteriii"  llaileyburv.  d'he  second  curve  is  from  Hailey- 
bury  boys  of  the  same  lieij^ht  who  have  been  throujzh 
the  tlii-ee  terms’  j^ymnasiic  course.  It  lies  about  an  inch 
above  the  tirst  curve  for  tlie  left  hand  half  of  its  c<iurse. 
where  imj)rovenient  in  chest-^irth  is  most  necess;iry. 
d’he  difference  becomes  less  as  we  follow  the  curves  to 
the  rii^ht,  until  the  two  curves  coincide  at  a point  where 
the  lowest  curve  is  presumably  princi})ally  affected  by 
the  measurements  of  boys  who  have  been  ♦loinj' 
ijymnastics  before  they  came  to  llaileyburv.  The  cor- 
rcsi)ondinfj:  curve  for  School  1)  is  shown  above;  it  runs 
1 in.  above  the  lowest  curve  throu‘j:hout  its  length. 
.Vlinost  identical  i-esults  wt*re  shown  by  similar  trii)le  sets 
of  curves  con^tructed  at  two  more  heights,  llow  much 
of  this  sui)eriority  is  due  to  difference  in  method  of 
measurement,  how  much  to  difference  in  average  age. 
Ikjw  much  to  difference  of  race  in  the  boys  examined, 
how  much  to  each  of  the  other  disturbing  causes 
which  have  been  mentioned,  1 cannot  say.  In  order 
to  test  the  (question  of  racial  su})eriority,  I wrote  to  another 
Scotch  school,  celebnited  for  the  completeness  of  its 
l)hysical  records,  and  begged  for  the  loan  of  their  re- 
gister for  a few  weeks  ; but,  unfortunately,  no  notice  was 
taken  of  my  ai)i)lication.  The  short  curve  marked  II 
in  Fig.  7 is  the  mean  curve  for  Ilaileybury  boys.  It  is 
valueless  to  indicate  jjrobable  growth,  but  it  teaches  a 
valuable  lesson.  It  will  be  noticed  that  it  l)egins  below 
all  the  other  schools  at  l.‘i,  rims  j)arallel  to  the  A curve 
from  III  to  11,  then  by  a vigorous  twist  darts  up  to  a cor- 
resi)onding  ])osition  witli  regard  to  B and  (’  during  the 
next  six  months,  and  continues  in  that  i)osition  until  we 
lose  it.  Now,  at  Ilaileybury  I only  take  general  measure- 
ments of  the  boys,  at  the  beginning  and  end  of  the  three 
terms’  course  of  ])hy8ical  training  to  which  I have  alreaily 
alluded  ; almost  all  Ilaileybury  boys  enter  the  school  be- 
tween the  ages  of  lii  and  Tl,  hence  the  fii*st  half  of  this 
curve  is  taken  almost  exclusively  from  boys  entering  the 
school,  the  latter  jiart  from  boys  who  have  done  their 
three  terms’  coui*si‘.  Here  again  the  danger  of  selection 
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in  altering  the  form  of  curves  is  apparent,  as  the  pitch  of 
the  curves  between  14  and  14d)  does  not  really  represent 
the  rate  of  growth  of  the  boys  examined.  The  boys 
measured  at  14-6  would  have  l^een  previously  measured 
nearly  a year  before,  and  the  extra  increase  put  on  would 
in  reality  ])e  distributed  over  that  period. 

Before  applying  our  various  results  to  estimate  the 
physical  progress  of  individuals,  it  is  necessary  to  answer 
the  question  : How  far  does  the  growth  of  the  standard 
boy  of  any  grade  represent  the  probable  growth  of  the 
corresponding  healthy  boy  ? In  order  to  obtain  an 
approximate  answer  I have  used  exclusively  the  records 
belonging  to  school  A.  I first  selected  all  the  records 
which  I could  find,  which  appeared  to  cover  a sufficient 
number  of  the  years  included  in  my  tables,  viz.,  124  to 
18^.  This  gave  me  KH  boys,  whose  records  included 
1,459  observations  in  each  of  the  three  details  examined, 
an  average  of  slightly  over  9 oljservations  to  each  boy,  the 
observations  being  recorded  half-yearly.  I next  deter- 
mined what  each  of  these  boys’  records  became  when 
every  detail  was  expressed  in  grades.  The  tables  used 
were  constructed  from  the  curves  shown  in  Figs.  4,  5,  and 
f).  On  examination  I found  that  1 could  classify  the 
growth  of  the  boys  somewhat  roughly  as  follows  ; — 

The  growth  followed  that  of  a 
standard  boy  within  moderate 

limits  of  variation  in  ...  ill  per  cent,  of  the  boys. 
There  was  a steady  rise  relative 
to  the  standard  boys  through- 
out the  period  examined  in...  17  ,,  „ 

A similar  fall  in  ...  ...  10  ,,  „ 


A period  of  rise,  followed  by 
one  of  fall,  or  vice -versd^  in . . . 18 


The  variation  struck  me  as 

distinctly  erratic  in...  ...  9 ,,  ,, 

The  remaining  15  per  cent,  did  not  strike  me  as  falling 
into  any  of  these  classes  ; they  would  probably  belong  to 
the  first  class,  but  not  within  the  limits  of  variation  which 
I allowed. 
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As  re;,Mnls  the  manner  in  wliicli  the  tliree  details  varied 
in  standard,  I find  that : — 

' In  ”)(>  per  cent,  nf  tlie  l)oys  examined  the  vurhit'nni  in 
all  three  details  corresponded  roughly  throughout  their 
growth. 

In  is  per  cent,  the  variation  in  the  details  of  height 
and  weight  only  correspomled. 

In  7 j)er  cent,  the  variation  in  the  details  of  chest  and 
weight  only  corresi>onded. 

In  'lA  i>er  cent,  the  chest  was  relatively  improved. 

If  we  take  the  maintenance  of  a constant  relation 
between  height  and  weight  to  indicate  that  a boy  retains 
the  same  general  tyi>e  of  structure  throughout  his  growth, 
this  will  give  ()S  per  cent,  in  whom  the  tyj)e  is  stable.  1 
hml  that,  speaking  roughly,  17  i)er  cent,  of  the  whole 
coincide  as  neaily  as  i)ossible  with  the  same  standard, 
both  in  height  and  weight.  Including  these  17,  there  are 
;■)()  per  cent,  whose  height  and  weight  do  not  diller  by 
more  than  grades  during  any  part  of  the  period  of 
growth  examined.  This  leaves  about  IS  per  cent,  in 
whom  the  type  of  structure  remains  stable,  l)ut  the  rela- 
tive position  of  height  and  weight  shows  a marked 
dillerence  throughout.  The  mean  ditierence  in  the  most 
excei)tional  stable  cases  examined  was  as  high  as  S grades. 
This  classitication  is  rough,  and  I do  not  wish  the  figm*es 
to  be  regarded  as  more  than  a very  rough  ai)proximation  : 
but  they  seem  to  me  to  make  it  clear  that  so  large  a j)er- 
centage  of  boys  diller  more  or  less  widely  in  stiaicture 
throughout  their  growth  fi‘oni  the  i)roportions  fixed  by 
averages,  that  any  conclusion  concerning  a boy’s  healthy 
(levelo})inent,  l)ased  ui)on  the  statement  that  his  height 
being  so  and  so  his  weight  ought  to  be  so  and  so,  must  be 
received  with  great  caution.  I am  very  doubtful 
whether  the  actual  })roi)ortions  of  a boy,  ascerUuned  by  a 
single  observation  of  his  height,  weight,  and  chest-girth, 
will,  as  a rule,  revi'al  anything  as  to  his  constitution. 

I have  examineil  the  measurements  of  lO'.l  boys, 
selected  by  our  medical  ollicer  as  being  delicate,  out  of  a 
list  of  l,n2l».  1 com]):»nMl  tlu'  grade-;  of  iliese  delicate 
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boys  with  those  of  the  general  rnii  of  boys  who  enter 
Haileybury  by  a method  which  I explained  in  the  March 
number  of  The  Journal  of  Education.,  and  I found  out 
nothing.  I do  not  say  that  there  was  nothing  there,  but 
there  was  nothing  sufficiently  obvious  for  me  to  detect 
without  a more  elaborate  analysis.  On  comparing  them  with 
themselves,  however,  I found  that,  when  measured  the 
second  time,  the  delicate  boys  had  made  markedly  less 
improvement  in  chest-girth  than  is  usually  the  case  during 
the  first  three  terms  at  Haileybury.  The  negative  nature 
of  these  observations  seems  to  emphasise  the  desirability  of 
continuous  and  skilled  observation.  The  general  analysis 
of  the  records  examined  appears  to  show  that  the  causes 
which  arrest  development  are  lial)le  to  do  so  in  the  details 
of  height,  weight,  and  chest-girth  alike,  so  that  no  marked 
peculiarity  of  conformation  is  produced.  On  the  other  hand, 
the  plan  of  growth  of  a perfectly  strong  and  healthy  boy 
may  l)e  such  that  his  weight  and  chest-girth  will  naturally 
compare  unfavourably  with  those  of  a normally  developed 
boy  of  the  same  height.  In  order  to  detect,  by  measure- 
ments, unsatisfactory  development  due  to  removable 
causes,  it  is  essential,  except  in  extreme  cases,  to  have  a 
continuous  record  of  each  boy’s  growth,  so  that  the 
general  scheme  of  his  growth  may  be  determined,  and 
any  sudden  fluctuation  may  be  observed  and  accountt'd 
for.  Such  a record  should  be  begun  as  early  as  possible, 
and  I hope  I may  have  said  enough  to  induce  school 
doctors  to  take  this  matter  up,  and  preparatory  school- 
masters to  make  a practice  of  keeping  such  a record 
regularly,  and  imparting  each  boy’s  record,  in  confidence 
of  course,  to  the  boy’s  housemaster,  or  the  medical  officer 
in  the  school  to  which  the  boy  is  sent.  In  conclusion,  I 
venture  to  suggest  that,  in  order  to  secure  uniformity,  the 
Medical  Officers  of  Schools  xlssociation  should  apiroint  a 
committee  to  consider  the  best  measurements  to  be  taken, 
and  the  best  method  of  taking  them,  and  to  authorise  a 
form  of  record  to  be  universally  used  at  schools.  I hope 
that  some  directions  will  be  issued  as  to  the  facts  to  be 
noted  under  the  heading  of  “Remarks,”  as  this  most 
important  column  hardly  ever  contains  a remark  which  is 
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likt'ly  to  he  of  service.  I ai)i)eml  a few  typical  examples 
of  rec«)i*as  exi)ressed  in  grades.  Kach  record  consists  of 
three  columns,  the  first  showing  the  gn-ade  of  height,  the 
second  that  of  weight,  and  the  third  that  of  chest-girih. 
The  details  are  recoi-ded  half-yearly. 
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a case  of  steady  growth  ; the  chest  at  first  is  under- 
developed, but  soon  comes  nj)  to  as  good  a 
standard  as  the  other  details. 


11.  Steady,  with  upward  tendency. 

111.  Strong  downward  tendency,  weight  weak  through- 
out. 


IV.  Strong  downward  tendency,  illustrates  stability  of 
general  proiiortions. 

V.  Rise  in  type,  followeil  by  fall. 
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VI.  Sharp  rise,  followed  by  steady  fall. 

[A  steady  rise  or  fall  in  type  will,  as  a rule,  be  a 
sign  of  late  or  early  maturity  ; e.g.,  suppose  a 
boy  in  Grade  4 to  have  practically  completed 
his  growth  at  16,  he  will  fall  steadily,  relatively 
to  other  boys,  and  become  a man  of  less  than 
medinni  size.] 

VII.  The  blank  half-year  is  explained  by  the  entry 

“ whooping  cough.”  The  drop  in  chest-girth  is 
very  obvious,  and  is  persistent  for  two  years. 

VIII.  Here  the  absence  is  due  to  inflammation  of  the 
lungs.”  The  drop  in  height  and  weight  is  more 
obvious  and  persistent  than  that  of  chest-girth. 

IX.  and  X.  a year’s  absence,  followed  in  one  case  by  a 
decided  deterioration  of  type,  in  the  other  l)y  the 
reverse.  No  remark  is  given  in  either  case  to 
account  for  the  absence,  though  the  form  of  the 
record  in  each  case  would  lead  one  to  expect  that 
a remark  might  be  useful. 

I have  no  intention  of  generalising  as  to  the  effect  of 
whooping  cough  or  pneumonia  in  the  above  remarks,  but 
they  illustrate  the  manner  in  Avhich  valuable  generalisa- 
tions might  be  obtained  by  this  method  of  keeping  records, 
if  we  only  had  a sufficient  number  of  carefully  kept  records 
in  which  all  illnesses,  or  other  known  causes  likely  to 
influence  development,  were  regularly  entered  in  the 
column  for  remarks.  It  is  important  that  such  entries 
should  be  made  independently  of  the  effect  produced,  and 
not  merely  inserted  to  account  for  observed  fluctuations, 
otherwise  the  analysis  of  observed  effects  might  be  very 
misleading.  To  ensure  the  general  insertion  of  such 
remarks  as  are  likely  to  lead  to  valuable  results,  it  is 
essential  that  a list  of  the  various  points  upon  which 
information  is  required  should  be  made  out  and 
disseminated  by  some  central  authority.  I venture  to 
suggest  that  the  central  authority  which  is  best  qualified 
to  undertake  this  work  is  the  Medical  Officers  of  Schools 
Association. 


:V2  J*J/ys/CAL  /:X.lM/\ATHt.\  oFSC/HfOL  JiOYS. 


'I'o  sum  up  l)rit*tly,  1 liavi*  ♦•n«U*avuiirC(l  to  show  tliat  ilie 
ro^oilar  ami  systematic  mcasurtmient  of  jjfrowiu^  hoys  is 
hi^lily  desirahle,  l)oth  to  advance  our  knowledj'e  on  the 
subject  of  liealthy  "rowth  in  ^^ener.il,  and  to  enable  us  to 
utilise  this  Icnowled^^e  in  the  oljservation  of  particular 
cases. 

That  in  or»ler  lo  read  the  si^ms  which  may  bt*  eon- 
tained  in  the  record  of  any  })aiticular  boy,  a more 
extended  system  of  stamlards  than  the  one  j^enerally 
• •mployed  is  necessary.  I liavc  sii"^^ested  such  a system, 
and  shown  liow  a more  extended  series  oi  observations 
is  re«piired  in  order  to  make  tliis  system  cover  the  whole 
ran^^e  in  wliich  we  are  interested. 

'I'liat  in  order  to  secure  the  l)est  results,  a centi“il 
authority  is  required  to  autliorise  a uniform  method  of 
observing  and  recording  facts,  to  settle  what  details  are  to 
be  systematically  observed  and  recorded,  and  to  devise  a 
system  by  which  the  records  obtained  can  be  most  usefully 
em])loyed  both  for  general  ))ur])Oses  and  for  the  good  of 
the  individuals  observed. 

I have  suggested  that  the  M.O.S.A.  is  the  right  authority 
to  undertake  this  work,  and  1 will  conclude  by  reiterating 
my  ap])eal  to  the  Association  to  undertake  it  without 
delay. 


CNWIN  IiI{OTUi:nS,  IIUXTKHS  riLC.RIM  STREET.  E.e. 


